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Abstract of JP1 0200004 

PROBLEM TO BE SOLVED: To miniaturize a 
part size patterned on a mask, by allowing a base 
polysilicon layer and a protective oxide layer to 
stick for forming an emitter/ base opening, etc. 
SOLUTION: A base/polysilicon layer 23 and a 
protective oxide layer 24 are stuck to form an 
emitter/base opening, then an emitter/polysilicon 
layer 46 is stuck. Then, the layer 46 as etched, 
and the base/polysilicon layer 23 and the silicon 
oxide protective layer 24 outside the region of 
bipolar transistor are etched. Then, at trench 
formation, during the emitter/base opening being 
opened, a common opening is opened at the 
upper part of a thick oxide region 5 of the base 
polysilicon layer 23 and the protective oxide layer 
24. While the protective oxide layer 24 is etched, 
the thick oxide layer 5 is etched, and, while the 
base polysilicon 23 is etched, a silicon 2 below 
the thick oxide 5 is etched. 
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[ it^ja 1 ] B I c M o s mcoimm^t^izf ^ — r 

^-x • ;^°yi^y ays (23) ^i-^m^^hmih. 

•y^' ■ .-KUi^U^yji (4 6) icoJi 
^Kil (24) is J;yf<— X - r? >-S (23) 

J;l>'<-;^ ■ *f U i^iJ 3yJlc7)jUv^ffi'ft!^ffitti ( 5 ) 

2rx>y-^yj?'LTV^.|.PSt. iPV^K-ft^Sjil (5) *X>y 

<— X • 4f y i^y aySrx>y^>'i?'LTt->.|.PHl(;i. /fv-* 

Mftft^OTeOv-U ( 2 ) Srx.y y^'-riigPf S:-^ 
[11^:^2] hVy^^m'&'thA^^\^-n<^'7X^ 

Ill tcKKiO^rffi. 

(144) &^*t--I.SPg^#O.I^*WS^:t--l.. it 

SMli^ztmco:^^. 

[11^314] bky-f (1 5 0 ) Srf^Jl — l . 5/<m 

(7im^t.-C:L.^y^yy-th:ib ^m'mh-th . 11*111 

[ft^^as] hl/y-f- ( 1 50) *i*^0. 2 5—0. 
[000 1] 

tcti^NM^— 5*3j;t^'ffi«?^MOS (CMOS)«)^gE 

[0002] 

■^l.izj^^~=-yif^ivf:iM(r>^m^o. Aum^ 

[0003] r^^^^cr)mmmi . mmw^wf^Lfz v 

s ^ ifria 5 ^ y ^ Mffit- ^ i t (c & I. , 

[0004] 



[iSM^if^t-i./t*b^o^S] itfidfeitA'^ soffits aw 

^ais-rs5t46. ^mm. b i cMosfflcoA«iiiB& 

hvy^^mm-^:^mmm-th. z. 
■ *ru ij rj ya^#«§-ti:sKPf t , immimm^ 

#*§-ti:-S.m'i: . X 5 >y • ;K y U :3yS*#*§ 

-i±, ^com^j^-z^yy-r^m^t. -f-^-i^—y ■ hy 

X ■ 4-°U5^U3yJlSrx.y^y:^'--r.g,gP^'Sr'^tf, 
y^mMTii^ .Lco^mi^. x* >y^'-^-xBBP^ 

i.&mt. ^m'immi::^yi'yyLx\^miz^ m 

^mimmij:~-y^yy-t:B^mt. ^^.-x • Tr-^jyv 

3 y ^x .y ^ y ;?-"-r S SPf ^#tf . 

[0005] *%Bjco-^iFK^H6tts!o-c, huyi-i 
X ■ :K 'J >- y r? yJi^o Jtjiwffl p i,zM!^-f ■& vx i? 

■I) o 

[0006] ^mMc^-mmmmizm-yx . zcoi^m 
« , umm^mma x x/^~x • ;k y y ^ y eto^ta 

coiHPSriHtt'l.mit-, ^ffi^S^tv-y ^ya^l^-^^S 
[00 07] ^^ajco-Mtm^tcMoT, hl^y^ 

{i. *!ji— 1. 5 ^ mfio^s sr^r-r ■§> . 

[0008] ^SIBB^o-siJtoFmei^fi^oT . huyi- 

2 5 — 0. 5 0A<mc7)fiSr*-ri.<> 

[00 09] ^^^mMcomimsm . mmt3xmi<^u. 

[00 10] 

v'»<o*><^;i*3j:tKiiJ^<:DM^r[t>ifca:t>'ifH:^rift]<J0 

[0011] OTsofjJHJfTii— Hl^rv^tHl 1 

<50:feii6O. CMOS«)^gE^i-:^)iBfii(;Sixl.g|5^?:MOS 

[0012] r^wm-mm^zm-:s<mmmm. ^ 
0. 3 5 p. mMm c MO smmM^^com^c^mM^m 
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[0 0 l3]ml^z7Jk■txo^z. pa*isiSr»cL. 

[ 0 0 1 4 ] it°^'=5f>--^;i^ii^jt*^-ii-silirt3. CM 

[0015] 112 tc^-r i 3 ccMo sfijtc, jii*a^oeffi 
Tm^Lfzm^^mimimscomaizi.'oXMosh^y 

sgf-a. -Me^4'^^-;^Tii;. P'^x^wi (p* saa 

p^x.fi'Co^di>zmm.-^ii.fzpmmizj:'yxmij\^ 
[ 0 0 1 6 ] iwiB#tc. aiy^^immm\<^-(y'-( 
ffMs tL^mm^ . ^- ^{Bij^ojp V ^m-im 5 ^ tea 
■ri. -tfetuM-r ^aA«7)iJ'-^ < 1 1 v ^ < * Ttfi 

x^cov-xtixt/vi^-^ ymmtmmiizjfm-thz 

Xfc J: t/x S .y SrffM-r -I. fflli 1 1 1 ^ iOJ¥», -^gg-ft^^l 
l*ltciH^-r-S.. M[51AHci^y^^-l)N'^x;kjoj;£/P'>x;l^ 

[00 17] ll3(C:^f ifc'Q, MOSfiKc. MO S N 
'yV-JX9<r>%mV—V\ 3±>J:V1 4 S:ie*co^raT' 
JFML, IS1<7)^±A ( LDD ) ^rl^SfiL. x^--tf 1 5 

mth. ^fL^>c7)}±A(±, '>x;t'8Tii:PMTi5D . 

— xisitXKlxW yc^P'^x/k^tfoaAcol^lc, ^ix^' 

*< h'-Tt:^NS!£ISt 1 8 Sr^lFirri. „ 
[0018] SMlKir--;!^ ( l O 2 5'C ) Sr 

[0019] <r<7^®Ff D tCJi. ( 'i^^i^ Y 
-ft (linkup silicidation ) (rmW&.h^Wl^^W<^ 



[0020] ll4t;^-rSPiT1i. JlS>i)^'^J;t{JB2 o 

n mffMiti^ y 3 >'g 2 1 . j; t^'cixtM < m^tim 

Hi^3 0 nm<J0ffi^Li^U3>'Ji2 2Sr#0~M^S»Ji 

^cvDi,zj^-oxmm^i^cr,±i,zn^^-t6. zcr)m2 

-XflJsgSrffMtid t-f-'SflffM^Ofl^l l<7)fc.r^tc 
X\^^tiib. mm^^j:i><^X'it^\>^ZbizWM-^tifz 

[002 1] m5iz^-tBmx'ii. m^i^mnm2 o 

0nm(Z)>-ynyM2 3. ^l^^T/f §/i)^'Mx.H\ ^3 0 
0 n m(7)$iAmmm 2 4 ^«iS^^<7)±t#«$-ti: 

[0022] v-Urjyil2 3{i:fiai-ri.J; NPN 

S-fx. ■ 0 bmttt^i>cr>X'$)i>fz 

3 >- 1 {iPf {m^ . r T X • y a y ^: t coH 

m^'t^iyv^ymThix.iit'A.^^X'i>x\<\ 
mcommi^z tit5&>\ \ ^° y y ^ ^^cti k -r s n-c 

^(/)mzc^m^zpm¥-ii°yj^'^-i^xi,zx ^mm-t 
sit^witi-*, ^'^sji. BF2 commx\ imi,z 

iSViH— Xft ( 1 015 — 1 Oi6M^/cm2 ) . ffiV>x 

^-;t^^"-'CaEA L . SAS ^/t Ji^ '^^jS^.T <7)Ji<7)±gB{c 
[0023] EI6 tc^-rSPtTii, FiJsg 1 1 (n^^m% 

<r>m 2 4: ioi^Xf 2 3 \<zmU^m»h. rcoMPtis ifS^^ 
0. AumhO. Su. mffyf^X\ y 3 V ^ilC 5 

— ^^°y^2raEAL. NPNh^y>>X^<50r7Pi?^3 0 

$rHS-ri.» L?ti^)i■'^T^^03^-:^':^?^ilBp^^^LT^ 

eS-^LTi^^. ^iONMitAJi. 4'SJS<J0F-X*, 

«V>X;^.;l.^- mUi^ 1012—1 0i*iS^/cm 

2 , 5 0 0 k e V ) xmm-th o .1 -3 LT, fll:;^rBi<7)JS 

S-ftl-r I. ( M ;t (f 3Si!a7v^r tic J; ) „ i n 1^ ^' 
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[0 0 24] HTtC^-Tiot, ■ VX^'I^* 

. mmittimm § il . i CO P^tcJI § 35)i" 5 — 1 0 n mtfO 

^^M^tiW 1 0 0 n m<7)X^;^ h'Jyi^-/^ ■ ;^ 

jiLTPffiiA.S-||;^L. Ji2 3fcj;t/"2 4<?)^P<?)4> 

2 . 5 k e V ) TiiX^mm-ti> Ztf/nt 

[0 0 2 5] <):V^-t\ M\'^Siti^O=tym (3 0nm) 
Sr%— ^KU i^U^yJI ( l O 0 nm) 

4 3co;^im-tJ: olz^h. <XI,Z. a-ft^-iJavSr*^- 
tx^y^yj/L. ytiU>'U:3y ■ x^—iTASizi-yX 
:x. y^yy {it'^m:^y^y^'^fz\,i.y''yX'7 ■ x./f- 

y^) t>h^m^fix\-^hmM4Acr)m'M.cn>m^fsnm 

i^LT. *tt'<.-x^iBS-rSf^46tc)i2 3fcJ; 
t>'2 4 i^z^^^mm^titzmu ^ 0 t/hS^riBP;&^a'fb!B!) 
4 4j3j;i/X^— tf4 3tcj;-?T]ii>E§fL^, >r«§^> 

mi 5 0nmOl|i&*-r§t. i«/JsgHp<7)tS{±*«; 

0. 5 JJ.m<,Z^^h ^ 

[0026] US tc^^-rapg-cji. xs .y ( ^^^^ 

-y L N U ij 3 >• Ji #* S it , 1^ I ^ Tx ./ ^ 

u y a >'jiMJS4 6 ^ jMii^ Lfz^fjiiizmmLx . m 

ymM 2 3 cOPaltdf STj^fia-r-g. i i: „ 

[0027] m9lZ^-r^mTlt. ^-5 ■ h 

yrJ>-Jl2 3<50gB:Ji-&ffiffl-ri.7-'>'-iWX (U-i^X^. ^ 
gP:JJ-*^^K'fb*S2 4±5j;t/X-X • ;ifUi^U3>'a2 



[0028] ik^-^X\ hyyiyX^co^—xmMco^^ 
<50*f U U 3 yM4 6 fc^iix?t H-^^°>' b c7)fSar- 
-/l^SrHMLT. N^x5-y^4 9^ffM-rS, ^s-f^t 

^mmm-imit^mmizL . m-^m^^me onmi^z 

«irT--;Wt-$>-g. . ( 3 0#, 10 0 0 

°C) it. MOSh^y-Jx^t/ZM-thi>c^i:'0^<'^cr> 

x\ Moshyy-Jx^i,zmw^^^tzbi±^VK 

[ 0 0 2 9 ] a 1 0 tc^-rapgtii. ^ji.{f . p^-v^- 

i^^^ . r^a,j\^^i^co^4itL^ 0 b-r ^■isitrnma X 

4 7. 2^t.i-^y3y«2 2. ummity'j-:iym2 1& 
^Mi^-^'fbtfso^, stH Lfc*f y y rj y 

a X v^m:§^B> y 3 yvm±i'zmiKmz]fm-th „ 

[ 0 0 3 0 ] H 1 1 t^-raPi-C Ji. Til-ft^^ 5 1 
( B P S G ) S ft«$1i:^ }^co^mX'nm^ 

T~—)v-th. m\-^x. :icomiiiiV^^cr>Ti,zmt^ 
cobn'o. m.'^u^mmmcomjLi^z b h'jmHiZ-'t l t 

HiiT'ti. Pi-^^^jv-MOSh^yiy:^i^(7)\^u^ y 

ffi*5 3. ^UTt°—y ■ Y'yy-Jx^couv-^^m.^.S 
4 . X 5 -y ^'S* 5 5 . * 5e<ri?).i^Ltz. 

[0031] E112{i:. HI 1 <7VU /i^-^iiJ(cMJS 

^SM ■ Vyy'JX^cr):i^^-v^-^-xmm 
'kUJKLX^Lfzh<r)X-ht 

[0032] m<^iz^ ^c^)m^^Lhfzibir--tibK A* 

imm^mtK-th z b ^^x^ h ( e , c s ti^M 

X:K1 : C s = 1 Oi5ii;^/cm3 
Xb°ii2 : Cs = l Oi6Jl^/cm3 . e = 0. 8 — 
1 . 4 x< m 

Mji.?^«3 : C s = 1 02»M^/cm3 

5 : e = 0 . 5 // m 
Nffiifc{iPffly-Xi5j;?/Klx-Y>' : C s = 1 O20M 
^/ cm^ . e = 0. 15/fm 

[0033] MaitfOS^:Sra{±, isw*iCMOs b^y 

(C, ^P^^^t^. XS-y^«i«A% 

[0 0 34] :Lcr>^U Ti^—'y ■ b 5>'i^'x^(i#<cofiJ 

.■±i?r*-tl)o 'tc^ttigJi, CMOS b7>i^X^'c7)#^S 
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m\,z\i^ ^-xm^ (p^ ^rUi^'jisyfft;*)^) 

^ i5 -g. y t * h ^ > i-- X D t ffiffl 

[0035] A«[l]fi&«VK 

Tv^S„ ^ixii, #^^(c©v^JWIMT«jf^-r^ 

1 CMOSM60[lIS&t!|ft*S!j-C'S^^. M;i<S\ ^«J« 

^=^-5 7^; IS tg/j D t o o {i 

[0036] sIs^HJJi:, Jillfr(::ISBJLfcB I CMO sm 

[0037] zc^i^mc^i^^co^mi. m i ^<.^lii3 
izmLxim^zmmitzm'i. ■t^j:h-h. moshyy 

[ 0 0 3 8 ] 12 1 3(4. i2JlH>rmHHL3tlM4 izMm-t 
ffi^bv-y riyjajctA'M-ftv-y 3>'«^fiS2 1 , 2 

[0039] HI 4(7Mmt. Il5^0iai?f , -fkh-hJf- 
■^tmm2 0 0 nmCO^~X ■ ^Kyi^y 3>'il2 3. 

axr/if-^iimms o o n mcoggfi:^ y a> Ji2 4 & 

m^Lxnm^'th&m^zMm^^ , 

[0040] He IzMl&r^ Ml 5 iZ^'t&.VSXli . i» 

2 3. 24 ox 5 -y :5? -'s-X^IJ^tOiiOgg^tM □ i 

mif^f3fX'^j:< . rap 1 0 1 (7)±l,zi, . El 1 3<7)S|5g 

■rmt/crfBP 1 0 1 j; D tiai 5 (Ty^rnxmi^-t m 

PI 0 3;6i/jN$<^-&J:otMP*IHtt-&« ^^B^iO^- 

0. Lfzti'^->xzc7Mmi±. mwM^c^mi^mf&m^c^) 

iMMizliiLXm^^m^X'm^^tih. Ji2 3ijJ:t^'24 



too: y ^-(i:. imi,zm,m tfzii&coMizmW^j:^^ 

x-hKi. nmi-^-?x^i,im\'Mmx'm^^ti. mm^ 

c 0 0 4 1 ] H 1 6 t^-rsPiJi . amiizm i vtz 

laPtttftEt-s » i«rm'T-{i. ;Ky^yrj>'ii2 3io 

MBiOf^^-fbtlii 13 1. iT/a-ft^lilJg I A ACT)— 
gpSrHti-*." y ^- y n y ■ x^^— <f 143SrHP101f*l 

\,zmm-t . 

[0042] mst^MV^XWMLXmm-t^ , ^ 5 y 
•y^' • JKyi^yr?yB4 6^#«§-(irSg|5i. 

^ y ^-fc J; o T l^-r «. apt tco V ii^tc^Hj t « 
[0043] iHltSft:^. HI 1 tiZiK^XoltZmMl 0 
ST'^OS-r^ /2";^iL®J^l 0 3Ta. i^y3y4 6. 
is J;tX|H|Bttc;Ky >- y rj > • 1 4 3 Sr^^tcx 

>y ^ > i^'-r -1. >! W ^ L V ^ „ 

[0044] m9{zm'0.Lxim Ltzm^xii. umm 

-fti#)ii2 4i3j;£/X— X ■ 4--^ y V- y a yJl 2 3(7)X'y^ 

ffiM-r^s p hiitf tcfflp 10 3 \,znmthw^u i o 

[0045] fflP105^. ?FM-r^§ b P- >-^«0^S 
^BS-r SBP 1 0 3 J: "5 hirt^Zfh^ <-t^Zt ij^X 

[0 04 6] t*-L. ifW^m'^-^L\mtm\i.zLfz-b^ 
-iX.mi stc^-Ti^tc. m^-t'<^iv\yyi'<7)-^& 

^m'&^hmu 1 0 3 J; DPHP 1 0 5Sr::^g^ <'th. 

[ 0 0 4 7 ] 01 9 t*S:S^^-rsi5g-c'«. a-fLi^ y n 

y<7)^^rttT5X^ ■ x-y-fy^'-^UffitT, MMlji 

4 4 Sr m^^h « ^mm 2 4 ^M:^'l4x .y ^ y 

y LX \>^hmt.z. MP 1 0 3 tfOTwUv -mimiM 5 Srx 

'y^y^'-^S. 

[0048] 112 otc*ss2r*-rm"c{i. *fy v-y 3 

>M2 3^x-y^>^XTV'.^PHltc, >-y3yXM±(c 
m&^ixfz:t.\f^^i^-^)Vm2i:. i^yny^^ltx 

\^9^=y\)vm2 cr>^mzmt -S) i Tx -y ^ >- ^■■■t I. „ 

Z(7)X0^ZLX. m^mi--\. 5Atm. so. 25 — 

0. 5//mtfcii'^ixJil±c7)5^g|-fV-T • M- >-fl 

[0049] ^WMt^M2 AcnUiil^-ii^^} iy^) aym 

2 3 c7)tf)ac7)M^rttx .y ^y^'ii: . mm-^mm t ^ < n 
Sim. t -i. i K-fks^ y r? 

h y 3 > t AcfiTK y y 3 y^ox ■yi-yymmi^m 

miiz^Mt^^T^x-? ■ x.-y^yymi^^mmiizm^ 

T'^-S). Lfzti^-oX. mimnm2 3cr)j:.^y^y^-^m^ 
LT. ilV^K'fbi^S5<?)iIff^#;S:x-y^>'i5''-r^co{i: 
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Stfl^tm ( t fc(i'eta:J._h) com 
§ <;oa: e ^ ^ tea: f - >- ^Zt -^^T 

[00 50] ^SK-fti^ y 3 yJi4 7 

■ 1 5 0 tC®jt,if^^^*-rS i i; t^T^ h » 

[ 0 0 5 1 ] 02 1 t^-rSP^cOf^Ji. HI O^l^LH 

[00 52] zcox a t= tT . ami,zimLfzmwM&i 

[00 53] ^w^i<zm^< >^m.m-h z t (,zx 
< co^m. miE. eJiB**-r ^ z t h^t^ i,:iti,z'^m 
comimim^jit Lxco^^iftzi^cox-h o , i^mLtz^ 
tcM^^x>y^>-^-@jRtt) i:mn^hmcr>Mmx'mt 
SB^fi:. ^%fz\i-^(r>mw&.^^-thm:ik?i-m<^yMm<z 

[0 0 54] C:coJ;a^r^S. ISjE, ait^ti. dcoM^ 

co-M^^x-ti,<nx'h^ . -^mmm^iii.r/mmi,z-^ 
^tihh COXA ^ , <£ xiiii.commiimzmm'jt^ h 



[ 



[04] N^^:t-;I^MOS b^>'S>X^^. Pf^-v^VkM 

[116] Ni--^:^^;\^MOSh^y-Jx^^ p^-v^-;^M 

[H7] Ni--^:^^;\^MOSh'yy-J:Xi^^ P^-r^tvl^M 

commmmcomMm§^immtz^^mmmmm^'$> 

OS h^>^5;^'X^'. NPNM^^'-f — ^ ■ b^yi^'X^^ 

[09] N^-r:=tVl^MOS b^yS/;:^^. P ^-\^::tVl^M 
OSh^y-JX^^ NPNS>'^'-f ^ ■ b^Vi^'X^ 

[Hio] N^-v^-;i^MOS b^ys^'-X^^. P^^;t-;i^ 

MOS b^>^>^'X^^. NPNM-'^'^*^— ^ • h^y-JX 

[011] N^-r^Vl-MOS b^y^X^. P^-r^^;b 
MOS b^yS^-X^^. NPNM^^-^^K— ^ ■ b^yS^-X 

[01 2] lai^v^LHi 1 tS^-t:^rST-#^nSNP 

[HI 3] i$mm.m'^<^^ni^^<7m&^m^ii^^ 

[H 1 4 ] i^wtmzm-:s< ^-T>^i^9(n>^m'^-^^^ 

mxhh. 

[HI 5] *^BjtcS-:3<=3r^^'?i^^'<:0«jtS|Jg^^-r 
[HI 6] *^HJtc*-:iXdr^^-<i^^cO«^im'^^-r 

[HI 7] -^9m,zm'i<^^i^iy9<n'^^m^^'t 
HT'S> <. 

[HIS] i^%mzm^<^^)^^^^(r)m&m'&^^^ 

[HI 9] 2^^BJ^^^-^•<^^y^"s^;^cr)MJtSPa'S^^•r 
Ht'S) § o 

[H2 0 ] *^BJ^3»-O■<=3r-v^^°i-^'^0MJigPt^^•r 
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1 

2 
3 
5 
8 
9 
6 
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